A bstrat. A direot method is described for measuring the pressure in secondary phloem sieve tubes of oak trees. One end of a 26-gauge stainless steel tube was shaped such that when it penetrated the outer bark and transected a few sieve elements, it was stopped by the xylem so that small openxings in the end allowed phloem sap to enter the tube. The other end of the stainless tube (phloem needle) was joined to a 4long glass capil'lary sealed at its other end to form a manometer for measuring phloem sap pressure. A method for measuring the average oemotic and turgor pressures in cells of leaves is also described. Phloem turgor pressures varied greatly in a senies of pfhloem punctures around the trunk act 11.5 and at 6.3 meters. The variation in turgor pressure was always greater than the variation in osmotic pressure. In a series of turgor pressures arranged in descending order, the values in a sequence for the upper level was usually a little (0-3 atm) larger than the vallues for the lower level. These results may suggest that translocation of assimilate is favored by a small turgor pressure gradient, but they do more to emphasize the complications in measuring gradients in an elastic low resistanoe distribution system composed of contiguous longitudinal conduits. The results also imply that the sieve tubes are inflated with assimilate fluid under high pressure which can readily move longitudinally and with less pressure drop than would be necessary if the sieve tubes were rigid.
During summer and autumn, the osmotic pressure of phloem sap has been shown to be highest near the leaves and to decrease toward the roots in white ash (9) and red maple (3) . In many species, the phloem sap must be under pressure, since it exudes from the transected sieve tubes (2, 10) . During transpiration, the water potential in xylem sap and in the extracellular sap is lowered by the hydrostatic tension in this sap due to the evaporation of water from the free surfaces within the leaf (6) . The xylem sap tension is greatest (hydrostatic pressure is most negative and water potential is lowest) in the leaves and decreases toward the roots, affording the pressure gradient to overcome gravity and the resistance to flow through the xylem. If the osmotic pressure within the phloem and mesophyll in the leaf is less (more negative) than the negative hvdrostatic pressure in the xylem and extracellular sap, then the water potential in the cells may be increased bv a positive hydrostatic pressure (turgor pressure) to effect equal water potential in xylem sap plants where the secondary phloem and xylem are separated by the camhium. Evaluation of turgor pressures along the length of the phloem system by indirect measurements is a formidable task; and the thesis that phloem transport proceeds as a mass flow from the leaves toward the roots, propelled by a turgor pressure gradient, has not been verified to everyone's satisfaction. Nevertheless, there is a rootward movement of sap through the secondary phloem under some conditions (10) . This report describes 2 methods which may provide valid determinations of turgor pressures within woody plants. One method purports to be a direct determination of phloem sap pressure in the trunk and limbs of trees and the other is a semidirect method for obtaining the average turgor pressure in the cells of the leaf. More experience with measurements extending through an entire season may be required to yield a full measure of confidence in the methodology.
Materials and Methods
All observations were nmade on 1 tree during (11 ) . Also, tagged comIpoun(ls introduced into a leaf of a sunflower plant during the period of seed formation stul)l)lied a definite sector of the flower head with assimilates (5). Since the turgor pressures in the seive tubes are so variable arounl(d the trunlk of tlle oak tree, the existing turgor pressure gradients in this sl)ecies becomies a wvill-o'-thle wisp wvhen measured as reported here. The mlost that can be note(d in the turgor pressures of the trunlk phloeni in On a sunny and breezy day, when the hydrostatic tension in the leaf xylem sap was greatest, the turgor pressure in the average leaf cell was less than in the secondary phloem cells of the trunk. Although the direction of flow of the translocation fluid was not observed, it is unlikely that it was returning from the trunk to the leaves. The more probable interpretation of leaf pressures is that the turgor pressure in the sieve elements of the lea-f phloem was greater than the turgor pressure of the average leaf cell.
Presumably the companion cells of the sieve elements were secreting sucrose into the sieve tubes under these conditions, increasing their turgor pressure. The red oak used in this study was in a sheltered site and was the last tree in the vicinity to show color changes in the leaves. The first trace of color change was noted on November 2 and by November 10 nearly one-half of an average leaf was no longer green. 
